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A. PROJECT STATUS 
1 . Staff 
Dr . M. E. Van Valkenburg, Professor, Project Director; Dr . J . B . Cruz, 
Assistant Professor; Dr. S. L. Hakimi, Assistant Professor; D. A. Calahan, 
Assistant Professor (one-third time); B . A . Shenoi, Instructor (half-time); 
S. S. Yau, Research Assistant; James A. Resh, Research Assistant (half-time). 
Mr. James A. Resh joined the Project on 1 February 1961. He received 
his B.S. degree from Michigan State University in 1959, and his M. S. from 
the University of Illinois in 1960 . He was previously employed by the Digital 
Computer Laboratory of the University of Illinois. 
Professor D. A. Calahan is presently serving as Second Lieutenant with the 
U. S. Army at Aberdeen Proving Ground, Maryland. He expects to .return to the 
University of Illinois next September . 
2. Reports and Papers Accepted 
D. A. Calahan's1 "on the Sensitivity of the Zeros to Changes in a Coefficient," 
has been transmitted to the Transactions of the American Mathematical Society. 
Professor Van Valkenburg gave a talk to the joint Physics and Electrical 
Engineering Seminar a.t the University of Colorado on March 8, 1961 . His 
talk was titled, "Design of Networks Using Solid-State Devices" and covered 
research sponsored by the Project. 
3. Studies in Progress 
(a) Zero Sensitivity to Changes in a Coefficient 
Although there are methods for approximating zero sensitivity due to large 
variations in one or more of the coeff i cients of a polynomial, all these 
procedures rely on evaluating some function of the coefficients of the polynomial 
itself . In contrast, we may imagine that there should be a limit for this 
sensitivity as a function of only the order of the polynomial and the position 
of the coefficient being varied . 
In particular, for a polynomial 
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we define a new polynomial 
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Graphically, this may be interpreted as constructing circles C . (described 
]. 
by l z - z~ = Y I z~ ) of minimum radiu~ such that every z i lies within Ci 
lim --(wh~re l 9 ( -~ O zi = z i) . It should be noted hat Y is not a function of i. 
It is shown that for I e' sufficiently small such tha t no two c . i ntersect, 
' max l 1 1 the least upper bound for ~ is B where 
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where 6 is chosen such that for a given f 6 1 , Y is maximized~ It is also 
possible to show that the requirement of non-intersect ing Ci is a necessary 
condition when p = 0 . 
Several theorems all ied with the above allow estimates of the amount any 
coefficient of a Hurwitz polynomial p(z) may be varied to insure that P(z) 
will remain Hurwitz if 
J e J 
The above is, of course, a sufficient, not a necessary cond ition . (D . A. Calahan) 
(b) Studies with ~saki Diodes 
Studies on the Sensitivity of network transfer functions was taken up at 
the beginning of the last quarter, as indicated in the previous progress 
> 
report . The neg~tive .conductance (-G) of the tunnel diode does not vary because 
* The choice of such a 9 is shown to be a s imple matter 
• 
of such factors as aging and radiation as in transistors, but does so due to 
biassing point and also temperature to a certain extent o These two factors, 
of course, may be kept within limits in practice. · Still, the AC and DC 
stability of the networ k seems to be an important problem, the former being 
.-\-
related to the sensitivity of the natural frequencies of the network designed. 
3 
Expressions for these sensitivities with respect to G showed that their minimization 
cannot be easily obtained a However{ the sensit ivity is proportional to G or to 
the ratio G/c attained in the particular method of transfer function synthesis 
derived in the last quart er o Using the angle c riterion for RC-RL decomposition 
of a polynomial as described in Technical Note No . 15 by D. A o Calahan1 the 
minimum value of the ratio G can be found when the natural frequencies are c 
known. This is a necessary condition . Necessary and suff icient conditions for 
realizing a specified set of natural frequencies by a network of the type used 
in the above synthesis networ k embedding a tunnel diode with given values of 
G and C ~e been obtained in this period o 
A method of realizing driving-po i nt impedance functions with poles and zeros 
anywhere in the finite S-plane by a passive network containing only one diode 
has also been formulated o It has not been possible so far, to realize an impedance 
with a simple pole at infinity . When and if this is possible the necessary as 
well as sufficient conditions for realizing driving- po i nt impedances with one 
diode empedded in an RLC network would be complete o ( B o Ao Shenoi) 
4. Trips and Other Events 
Professor Van Valkenburg ga e a talk on "Research in Circuit Theory and 
Automatic Control in the Soviet Union," at Waterloo, Ontario, Canada , for the 
Waterloo-Kitchner Section of the Institute of Radio Engineers on November 21, 1960. 
Professors Van Valkenburg and Cruz have participated in the tutorial 
seminars in circuit theory sponsored by the Chicago Section on the Institute of 
Radio Engineers . These t alks were given on 24 February and 3 March, 1961 . 
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